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MEASUREMENTS IN FLIGHT OF THE FLYING QUALITIES OF A 

CHANCE NOUGHT F 4 t J -4 AIRPLANE ( TED NO. HACA 2388) 

By Charles J. Liddell, Jr., Robert M Reynolds, 
and Frank E. Chris toff erson 


SUMMARY 


The results of flight tests to determine the flying qualities 
of a Chance Vought F 4 -U — 4 airplane are presented and discussed herein. 
In addition to comprehensive measurements at low altitude (about 
8000 ft', tests of limited scone were made at high altitude (about 
25,000 ft). 

The more important characteristics, based on a comparison of 
the test results and opinions of the pilots with the Navy require- 
ments, can he summarized as follows: 

1 . The short-period control-free oscillations of the elevator 
angle and the normal acceleration were satisfactorily damped. 

2. The most rearward center-of— gravity locations for satis- 
factory static longitudinal stability with power on, as determined 
by the control— force variations, were approximately 30 and 27 
percent M.A.C. with flaps and gear up and down, respectively. 

3 . In maneuvering flight the Ggpditions for which control-force 
gradients of satisfactory magnitude were obtained were seriously 
limited by sizable changes in the gradient with center-of- gravity 
location, airspeed, altitude, acceleration factor, and direction of 
turn. 

4 . The elevator and rudder controls were satisfactory for 
landings and take-offs. 

5 . The trim tabs were sufficiently effective for all controls. 

6. The directional and lateral dynamic stability was positive, 
but the rudder oscillation did not damp within one cycle. The 
airplane oscillation damped sufficiently at low altitude but not 
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at high altitude . 
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stability were positive over a sideslip range of ±15°. However, 
the rudder force tended to reverse at high angles of right sideslip 
with flaps and gear up, power on, at low speeds. 


8. The stick— fixed static lateral stability (dihedral effect) was 
positive in all conditions, but the stick-free dihedral effect was 
neutral at low speeds with flap and goar down, power on. 


9. The yaw due to abrupt full aileron deflection at low speed 
was not excessive, and the rudder control was adequate to hold trim 
sideslip . 


10. In abrupt rudder-fixed aileron rolls in the clean config- 
uration the maximum pb/2V for full aileron deflection at low and 
normal speeds was only 0.0 6 k. 

11. The stalling characteristics were considered unsatis- 
factory in all configurations in both straight and turning flight due 
to inadequate stall warning. The motions in the stalls were not. 
unduly severe, and recovery could he effected promptly hy normal 
use of the controls. 


INTRODUCTION 

At the request of the Bureau of Aeronautics, Navy Department, 
and tile IT. S. Army Air Forces, the National Advisory Committee for 
Aeronautics has "been conducting flight tests for the past few years 
to determine the stability and control characteristics of a number 
of service— type airplanes. Specific requirements designed to insure 
satisfactory flying qualities have been formulated as a result of 
this investigation. These requirements are continually being revised 
and supplemented in accordance with now developments . 

As a part of this general flying— qualities program, the 
Bureau of Aeronautics, Navy Department, requested that the Amos 
Aeronautical Laboratory conduct flight tests of a Chance Y ought 
FkU-4 air plane . The flight-test procedure indicated in reference 1 
was used as a general guide in planning the test program. In addi- 
tion to comprehensive tests at low altitude (about 8000 ft), measure- 
ments of a limited scope were made at high altitude (about 25,000 ft) . 
Supplementary tests considered desirable by the Navy and by Ames 
were also performed. The results of these flying— qualities tests are 
presented and discussed heroin. 


SYMBOLS 


The symbols used in this report are defined as follows: 

Vj correct indicated airspeed, miles per hour 
V true airspeed, feet per second 

¥ airplane gross weight, pounds 

3 wing area, square feet 

Az normal acceleration factor, in gravitational units ( 32.2 ft/sec 2 ), 

positive when directed upward 

q free— stream dynamic pressure, inches of mercury 

Cl lift coefficient (WAz/70.73 qS) 1 

6 e elevator angle referred to stabilizer, degrees 

F e elevator control force, pounds 

p rolling velocity, radians per second 

r yawing velocity, radians per second 

b wing span, feet 

a air density ratio 


DESCRIPTION OF TEE AIRPLANE 

The Chance Vougbt FtU-4 is a single-place, single-engine, low- 
wing monoplane . It has an inverse gull wing and a conventional-type 
landing gear. Among the various foatures which distinguish it frean 
earlier FUU models are the four-blade propeller • and the noncircular 
engine cowl with an air duct in the lower lip. Figure 1 shows 
photographs of the airplane as instrumented for the flight tests, 
and figure 2 is a three— view drawing. 


Neglects effect of inclination of airplane thrust line to the flight 
path . 
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The following general specifications and dimensions were 
derived chiefly from roforoneos - 2 , 3> and 4: 

Airplane, general 

Manuf&cturor Chance Voufgit Aircraft Division, 

United Aircraft Corp. 

Typo F4U-4 

Havy ntaabor 97028 

Normal gross weight, centor-of- 
gravity location, and limit load 

factor Yary over sizable ranges, 

depending on tactical func- 
tion (Seo references 2 and 4.) 


Wing 


Airfoil section 


Root NACA 23018 

Tip NACA 23009 

. . ■ r ■ . ft 1 > — 

Area ....... . 278-3 sq ft 


Span 


40.98 ft 


Aspoct ratio 
Chord length 


Root 


105.00 in. 


Tip 71.38 in. 

Moan aerodynamic 94.00 in. 

Dihedral (outor panel) 8.5° 


Incidence (at root) 


Sveopback (loading edge of 

outer panel) 4.2 
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Wing flaps 

Type 

Total area 

Travel . 

AiloronB 

Area (total for both aft of hinge) 

Span (each) 

Balance tab area (both) 

Trim-tab area (left only) . . . . 

Trim— tab travel 

Horizontal tail surfaces 

Total area 

Span 

Stabilizer area 

Incidence 

Elevator 

Area (total aft of hinge) . . . . 

Balance area (forward of 

hinge) 

Trim-tab area (both) 

Trim-tab travel 

Balance— tab area (both) . . . . . 

Vertical tail surfaces 

Total area ....... 

Fin area 

Fin offset 


. . . . Slotted 

. . . 36 . ^ sq ft 

50° 

. . . 18.1 sq ft 

. . . . 7.48 ft 

. . . O .56 sq ft 
. . . 0.74 sq ft 

15° up, 15° down 

- ! 1 

. . . 55-9 sq ft 

, . . . 16.5 ft 

yf 

. . . 28.6 sq ft 

. . . . 1.25° 

21.9 sq ft 

. . . 5.4 sq ft 

. . I .36 sq ft 

10° up, 20° down 
0.74 sq ft 

22.00 sq ft 

Q 

. . 7.34 sq ft 

. . 2° left 
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Ruddor 

Area (total aft of hinge) 13.0 sq ft 

Balance a,roa (forward of hingo) 1.66 sq ft 

Trim-tab aroa O.85 sq ft 

Trim— tab travol 18° right, 18° loft 


Engine 

Type Twin-row, radial, air-cooled, 

18 cylinder 

Manufacturer Pratt & Whitney 

Eumbor R-2800-18W 

Supercharger Two-stage, two— speed 

Gear ratio 0.45:1 


Power rating 

Tale -off and military (5 min) 2100 bhp 

Maximum continuous . . 1700 bhp 

Combat power (with water injection) . 2800 bhp 


Propeller 

Typo Four-blade, hydraulically 

controlled 

Manufacturer Hamilton Standard 

Blade number 650IA-O 

Diameter 13.167 ft 


at 2800 rpm 
at 2600 rpm 
at 2800 rpm 


BJSTRUMENTATIOK 

Values of the following variables were moasured by use of 
standard EACA photographically recording instruments: indicated air- 
speed; elevator, aileron, and ruddor deflection; elevator— and rudder- 
tab deflection; rolling, yawing, and pitching velocity; normal 
acceleration; pressure altitude; angle of bank; sideslip angle; and 
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elevator, aileron, and rudder control force. All records were 
synchronized by means of a 1-second -interval timer. Free— air 
temperature was measured with a standard indicating instrument 
installed at the laboratory. 

The control-position recorders on the elevator, ailerons, 
and rudder were attached either directly to the surface or to a 
push-pull rod near the surface, so that the effects of control- 
system elasticity were negligible. The elevator and rudder trim- 
tab position recorders were attached to the control cables near 
the control surfaces. 

For recording of the stick forces (both elevator and aileron) 
the service stick was replaced by a standard mechanical— type NACA 
recording stick. The rudder-force recorders were also of the 
mechanical type . 

The yaw vane and the swiveling airspeed head were mounted on 
booms, one on each side, which extended approximately one chord 
length ahead of the wing about midway between the fuselage and the 
tips. (See fig. 1.) 

The airspeed-recording installation was calibrated for position 
error by flying in formation with another airplane having a known 
position error. In order to eliminate airspeed errors due to ground 
effect during landing tests, a pressure recorder was connected to 
the total— pressure tube of the swiveling head, and the airspeed 
was determined from the difference between the pressure thus 
measured and the true ground static (barometric) pressure. ,„^ r 

All values of indicated airspeed given in this report have 
been corrected for position error and were computed from the formula 
used in the calibration of standard airspeed indicators (based on 
adiabatic flow under standard sea-level conditions). 


TESTS, RESULTS, AND DISCUSSION 

The flight test procedures used in this investigation were 
similar to those indicated by reference 1, upon which this report 
is based. The numbers in parenthesis following the titles and 
subtitles in this section refer to the pertinent paragraphs of 
reference 1. 
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In the following table various flight test configurations are 
described, and the names shown will be used in this report to 
identify these configurations: 



^-Blow-up type. 

The take-off gross weight was about 12,600 pounds for all test 
loading conditions. Unless otherwise noted, a test, weight of 12,100 
pounds and an average pressure altitude of 8000 feet may be assumed. 
Center —r of- gravity positions given herein have been corrected for 
the effect of fuel consumption during flight. 


Mechanical Characteristics of Control Systems (C) 


Kinematics of control systems (C-l) The relation between 

cockpit control position and control -surface deflection, as measured 
on the ground with no load on the surfaces, i3 given in figures 3, 

4, and 5 . The term "total aileron angle" used in figure p refers 
to the algebraic sum of the two aileron angles, and is referred to 
as "left" when the left aileron is up. The actions of the elevator 
and aileron balance tabs are indicated in figures 6 and 7- 

Control - system friction (C~2) .— Hie control force required for 
slow motion of the controls with no load on the surfaces is shown 
in figure 8 as a function of control-surface position. It is seen 
that the forces thus required are affected, in the cases of the 
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elevator and ailerons, "by small weight moments in the systems. In 
the following table the frict ion f orces, as measured by o n e-hwlf 
the algebraic difference b etween the force req uired for movement 
in o ne direction and tha t requ ired^ for movemen t in the o ther 
direction, are compared with the requirements of reference 1: 


j 

i Control 
j 

fkV-k admit of 
friction | reference 1 

j 

i Elevator 

l 

Rudder 

Aileron 

±2.5 1 ± 3 

±6.5 1 ±7 

±1.0 J ±2 

. 1 ■ — . — - J 


Longitudinal Stability and Control (D) 

Dynamic longitudinal stability (D— 1 ) .— Short-period, control- 
free, longitudinal oscillations, initiated by abrupt deflection and 
release of the elevator control, were performed at pressure alti- 
tudes of about 7000 feet and 25,^00 feet while the airplane was 
trimmed at various airspeeds in the power-on— clean configuration. 

Time histories of typical maneuvers are shown in figure 9 • The 
oscillations of the elevator and the airplane damped completely 
within one cycle, as required by reference 1. 

Static longitudinal stability (D-2) .— The static longitudinal- 

stability characteristics were measured at low altitude in various 
configurations and at high altitude in the power— on- clean configura- 
tion. Short records were taken in steady, straight, unbanked flight 
at various airspeeds for each configuration and test center— of— 
gravity location. The variations of e'levator angle and elevator 
control force with airspeed obtained in this manner are given in 
figure 10. 

For the determination of the neutral-point locations, the 
values of elevator angle 8 e and elevator control force divided by 
the dynamic pressure F e /q were plotted against lift coefficient 
Cj,. The slopes d5 e /dCL and d(F e ,/q)/dCL of the resulting curves 
were then plotted against center-of -gravity location. Hie center— of— 
gravity location at which d8 e /dCL = 0 was taken as the stick— fixed 
neutral point, and the location at which d(F e /a)/dCL = 0 was 
taken as the stick— free neutral point. Results of this analysis 
appear in figure 11. 


On the basis of stick— free stability characteristics for the 
speed ranges specified in reference 1, an examination of figures 10 
and 11(b) indicates that the most rearward desirable center— of— gravity 
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locations aro about 30 percent M.A.C. for the power-on-clean configu- 
ration, 33 percent M.A.C. for the glide configuration, and 27 percent 
M.A.C. for the approach configuration. However, the data of figure 10 
show that, for the most rearward test cantor— of -gravity locations 
and the test trim speeds, the unstable forces which do occur are 
not excessive Ihe affect of altitude on the static longitudinal 
stability appeared to be negligible. 

In addition to the tests described above, the static longi- 
tudinal-stability characteristics of the airplane with a spring 
installed in the elevator control By stem were measured for one 
center-of -gravity location and various airplane configurations , 

This spring wan furnished by the manufacturer and was installed at 
Ames. It was of such strength as to necessitate an additional pull 
force of approximately 5 pounds at the stick. Figure 12 presents 
the results of these tests and shows a comparison between the 
elevator control forces with spring and those without spring 
(derived from fig. 10) . Sane improvement in the elevator-force 
characteristics at low speeds was gained by use of the spring, but 
excessive push forces were experienced at high speed when the test 
trim— tab setting was retained throughout the speed range (figs. 12(d) 
and J.2 (e)). 

Elevator control power and control forces (D-3. P-4, D— 5) 

Elevator control rower in steady flight (D-3.1) .- As 
indicated by figure 10, the elevator control was sufficiently 
powerful to permit steady straight flight over the test speed 
range in all configurations for all practicable center-of— 
gravity locations . 

Elevator control power and control forces in maneuvering 
fllffrt (D-3. 2, D-4.1, D-4.2, D-4.5).- The longitudinal-control 

characteristics in maneuvering flight were measured in steady 
turns in the power-on-clean configuration at low and high 
altitudes. Short records were obtained during steady turns at 
various speeds and accelerations. Three center-of -gravity 
locations were investigated at the low altitude, and two at 
high altitude. 

The variations of elevator angle 5 e and control force # 
F e with normal acceleration factor Az for the various test 
loading conditions and airspeeds are presented in figures 13 
and 14 for average pressure altitudes of 8500 feet and 25,000 
feet, respectively. 

The elevator control was suff iciently powerful to stall 
the airplane at all test center— of - gravity locations and 
airspeeds . 
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The control— force values shown in figures 13 and 14 vary 
smoothly with acceleration factor. However, the decrease in 
force-curve slope with increasing acceleration factor in some 
cases was considered objectionable by the pilots — especially 
in those cases where complete control— force reversals were 
experienced. 


The variations of elevator control— force gradient dFg/dAg 
with centei^-of -gravity location, as derived from figures 13 and 
14, are given in figure 15- In the term dF e /M z , £F e represents 
the chdnge in control force from the steady straight flight 
value, and AA Z = Ag — 1. Due to the nonlinear variations of 
elevator control force with acceleration factor, gradient 
computations were made for several values of acceleration factor. 

As seen frcan figure 15, the variations of £F e /Mz with 
acceler ation factor .cente r-of -g ravity location, altitude, air- 
speed, and di rection of turn seriously limited the conditions 
tffioer which the gradient was of desirable magnitude (3 to 8 Ib/g) . 
In fact, there was no center— of— gravity location for which 
the gradient was always within these limits for all test values 
of the other variables. The optimum location appeared to be 
approximately 30-5 percent M.A.C. for which the gradient \ji 

ranged from 2 to 14 pounds per g. * 

Abrupt pull-ups were made at one airspeed and one center- 
of-gravity location in order to investigate the ele vator-c ontrol 
characteristics in rapid maneuvers . The mothod of data 
analysis set forth in reference 5 was followed. Figure 1 6 
presents these data and shows a comparison of AF e /AA Z in 
abrupt pull-ups with that in steady turns. The steady-turn 
value shown is an average of those obtained under conditions 
most nearly approximating the speed, altitude, and center— of— 
gravity location used for the pull-ups. It is seen that, as is 
desired, the gradients obtained in the pull-ups wero well above 
those experienced during steady turns . 


Elevator control power in take-offs (D— 3-5) .— Although no f 

specific tests were conducted, the pilots reported that the ^ " 2 * 

elevator control power was adequate at low speeds during take— u <~u£ 

offs with the center-of -gravity at the most rearward test v 

location. ~ — 


Elevator control power and control forces in landings 
(D-3.3, D— 4.6) .— Landings were made at different contact speeds 

over a Bafe and feasible range for two c enter— of —gravi ty loca- 
tions. These tests were performed in the landing configuration 
used in stability tests. The throttle was cut back early in the 
approach in all cases. The elevator-tab setting used during 
the tests was that required for zero force at about 100 miles 
per hour in the approach configuration. The variation of 
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elevator angle and elevator control force vith airspeed (all 
read at the instant of ground contact) is shown in figure IT. 

It is seen that there was sufficient elevator control for 
stall— type landings with the most forward test center of 
gravity, and that the forces required were not excessive. 

Elevator control forces in high-speed dives (D— 5.2) .— 

Although no comprehensive high Mach number tests were made in 
this program, an indication of the high-speed control character- 
istics at subcritical Mach numbers can be derived from the 
available data. Figure l8 gives an estimate of the variations 
with the airspeed of the elevator control force in a dive. Due 
to the nonlinearity of the curves F e against Ag and the lack 
of turn data at the high speeds considered, it is not possible 
to predict with any degree of accuracy the normal acceleration 
which would be produced by release of the stick tinder the 
conditions illustrated by figure l8. However, comparison 
of the data of figure 1 3 with that of figure l8 indicates that 
excessive acceleration probably would result with a rearward 
center of gravity, especially with the spring installed. 

Longitudinal trim changes (D-6) The changes in elevator 
itrcl force and elevator angle required to maintain steady 
traight flight following changes in flap, gear, and power settings 
are given in table I for various typical conditions. These results 
show that the changes were well "below the specified maximum of 
35 pounds. Although there is no pertinent requirement, the pilots 
noted that the pitching effects due to sideslip were disagreeably 
large in maneuvers such as rudder kicks and lateral osc i l l ations. 

The changes in pitching moment due to sideslip, as indicated by 
the variation of elevator angle and elevator control force with 
steady sideslip angle, are given in figure 19 . It is seen that 
sizable changes in the elevator angle and control force were 
required with changes in sideslip angle, especially with right 
sideslip. ~ ” " " 

Longitudinal trimming device (D-7) The elevator trim tab 
maintained a given setting indefinitely unless changed manually. 

Measurements of the effect of the -brim tab in producing 
elevator control— force changes were made at several speeds with 
the airplane in various configurations. The over-all results of 
these measurements are presented in figure 20 in the form of the 
variation with lift coefficient of an effectiveness parameter 
< iO r e /q) Analysis based on the data of figure 20 and figure 10 

indicates that the elevator trim-tab power was sufficient to meet 
easily the requirements of reference 1 over the feasible center-of— 
gravity range . 
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Directional Stability and Control (E) 

Dynamic directional stability (E— 1 ) Records vore taken of 
directional and lateral oscillations which were initiated by two 
methods: (1) abruptly dof looting the rudder and quickly roloasing 

it, and (2) roloasing all controls in steady sideslips. The 
oscillations were performed at both high and low altitude. 

Time historios of typical oscillations are shown in figure 21. 
Although tho pitching motion of tho airplane necessitated recovery 
from seme of tho maneuvers before tho lateral and directional 
oscillations wore completely damped, the oscillations did tend to 
damp as roquirod by reference 1. The oscillation of the rudder 
itself did not disappear within tho specified ono cyclo but continued 
with low damping for several cyclo s with the same frequency as the 
airplane oscillations. No flutter of the rudder or control— fixed 
or —free snaking of tho airplane was experienced during the flight 
tests. Further discussion of the lateral and directional oscilla- 
tions appears in the section on lateral dynamic stability. 

Static directional stability ( 7 ,- 2 ) 

Rudder-fixed stability fE-2.1. 2.2) .- The characteristics 
in steady sideslips were measured during short runs in steady 
straight flight at various angles of sideslip over tho maxi- 
mum feasible range. Sideslips wore performed at low altitude 
for various airspeeds and alrplano configurations. The varia- 
tions with sideslip angle of rudder and aileron angles and 
control forces and angle of bank arc given in figure 22. Addi- 
tional tests were made at high altitude, but no significant 
effect of altitude was discernible, so only tho low-altitude 
data, arc presented. 

Tho variations of rudder angle with sideslip angle show 
positive rudder— fixed directional stability over the obtain- 
able sideslip range for all test conditions. As is roquirod 
by reference 1, tho angle of steady sideslip was substantially 
proportional to tho change in rudder deflection over a range 
of ±15° frtxn trim. For angles of sideslip greater than ±15 $ 
increases in rudder angle produced increases in steady side- 
slip up to full or maximum feasible rudder deflection. 

Data obtained during abrupt, rudder— fixed, aileron rolls 
showed tho change in sideslip angle per 5 percent of full 
aileron dofloction to vary with airspoed from 0.3° to 0.8°, 
well below the specified limit of 1.0° given in reference 1 
for rolls out of U 5 0 banked turns. 
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Rudder-free stability (E— 2 . 3 ) The rudder forces in 
steady sideslips (fig. 22 ) were in the correct direction at all 
times. However, at low speeds in the power-on-clean configura- 
tion (fig. 22 (h)) the small and erratic force variation in 
left sideslips and the severe force— reversal tendency at large 
angles of right sideslip were objectionable. No doubt the 
force would, have reversed had the right sideslip angle been 
increased slightly. 

Budder control power and control forces (E-3, E-4 and E- 5 ) 

Rudder control power and control forces in steady straight 
flightrXE-3.1 and E—^) The rudder and aileron angles and 
control forces and the angle of sideslip required in steady, 
straight, unbanked flight were measured for various configura- 
tions during the static— longitudinal— stability tests and are 
plotted in figure 23 as a function of airspeed. It is seen 
that, as required by reference 1 , the rudder control was 
sufficient for steady, straight, unbanked flight over the speed 
range in the specified configurations. Figures 22(e) and 22 (f) 1 
indicate that there was sufficient rudder control to balance the 
airplane at the required angle of sideslip of 5 ° to either side 
of the wings— level value in the approach configuration at the 
specified speed. 

It is estimated frean the data of figure 23 that the 
rudder control force required at limit diving speed, with the 
tab set for zero force in level flight in the power-on— clean 
configuration, would be approximately IpO pounds, considerably 
above the mpTlnrnTn of 100 pounds specified in reference 1. The 
pilot considered the rudder forces in dives excessive. 

Rudder control power and control forces in ground handling 
(E- 3 . 2 , E— 3.3) .— Although no extensive tests were made, the 
pilots reported that the rudder, in conjunction with other 
means of control, was adequately powerful in taxiing, take- 
offs, and landings. With suitable tab settings, the associated 
control forces were not excessive. 

Rudder control power and control f orces in abrupt e xits 
frean turns (E— 35. E-4. 1).— Abrupt exits were made from 
steady 45°-banked turns, left and right, at average indicated 
airspeeds of 140 mpb and 120 mph for flap— and gear-up and flap— 
and gear-down configurations, respectively. In these maneuvers 
various amounts of rudder deflection were abruptly applied 
simultaneously with full aileron deflection. Figure 2k gives 
typical time histories of those maneuvers in which slightly 
favorable sideslip was obtained. The rudder control forces 
were generally high, especially in exits from left turns, but 
did not exceed substantially the specified value of 180 pounds, 
and the requirement of reference 1 essentially was satisfied. 

I 




Rudder control power and control forces ip rudder kicks 
Although not required by reference 1, rudder kicks started 
from steady level flight were performed in the flap— and gear- 
up condition at average indicated airspeeds of 153 and 250 
miles per hour. In these maneuvers the pilot abruptly deflected 
the rudder various amounts and attempted to hold the ailerons 
in the trim position. The results of these tests* shoving the 
effectiveness, of the rudder in producing roll and yaw* are 
given in figure 25. Ihe dihedral effect at these tost speeds 
was considered satisfactory by the pilots. 

Directional, tri mming device ( E-6) .- The rudder trim tab main- 
tained a given sotting indefinitely unless changed manually. 

Analysis of the data, of figures 22 and 23 indicates that the 
rudder trim tab was sufficiently powerful to reduce the rudder force 
to zero in straight* steady, unbanked flight in the power— on— clean 
and glide configurations over the speed ranges specified in reference 1. 
It is estimated that the maximum tab angles required to meet the 
requirement are 14.5° left and 3.0° left for the pover-on-clean 
and glide configurations, respectively. 




Lateral Stability and Control (F) 

Dynamic lateral stability (F-l) Wo aileron overbalance or 
flutter was noted during the flight -test program. 

The data of figure 21, which vere discussed previously in the 
section on dynamic directional stability, show that, on the basis 
of cycles to damp to one-half amplitude, the requirements of 
reference 1 on lateral-dynamic stability were met at low altitude but 
were not met at high altitude. Oscillations were also made in which 
the pilot attempted to hold the rudder fixed after the initial 
disturbance : only a slight improvement in damping resulted from 
this procedure . The pilots described the dynamic lateral and . 
directional stability of the airplane as weak. I’ 

Static lateral s tability (F— 2) .— 

Lateral stability in steady sideslips (F— 2.1, F-2.4).-- 

The variations of aileron deflection with sideslip angle plobted 
in figure 22 show positive stick-fixed static lateral stability 
(dihedral effect) in all test conditions. The stick-free 
stability, indicated by the aileron— force data, is positive 
in all cases except in the approach and wave -off configurations 
at- low speed (figs. 22(e) and 22(g)), in which cases the aileron 
control force did not change with sideslip angle, an indication 
of neutral stability. The pilots considered the lateral static 
stability satisfactory. 
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Side force in steady sideslips (F-2.3) .— In figure 22 
right angle of bank always accompanies right sideslip from trim 
and vice versa, and hence the variation of side force with 
angle of sideslip was in the proper direction. 

Aileron control power and control forces (?— 3, F-4, F— 5 ) 

Aileron contr o l power and control forces in aileron r olls 
(F-3.1, F-3.2, F-3.3. F-3.4, 1-3.5, T3T.1, F-4.2). - Abrupt, 
rudder-f lied, aileron rolls ware mado with the flap and gear 
both up and down at various airspeeds. While the airplane was 
trimmed in steady; straight, unbooked flight, the control stick 
was abruptly deflected laterally and bold until maximum rolling 
velocity was attained. For the flap- and gcar-up tests the 
power was varied to maintain level flight (normal rated power 
for the high-speed runs), and for the flap— and gear-down runs 
Hie engine was throttled. Several left and right stick deflec- 
tions were used at each speed. 

Iho variations with change in total aileron angle of maxi- 
mum pb/27 end change in aileron control force are shown in 
figures 26 and 27. As is required, the pb/27 curves and Hie 
force curves are smooth and nearly linear. No aileron shaking 
or force— reversal tendency was noted at any time during the 
test program. 

Values of maximum ph/2V obtainable with full stick 
deflection or a 30 -p°un<i control force, derived from figures 26 
and 27, are presented in figure 28. For the flap— aid gcar-up 
condition, figure 28(a) shows an average (of left and right) 
pb/2V of 0.064 for full aileron deflection in the low and 
normal speed range, compared with the specified value of 0 . 09 . 

At higher speeds the maximum values of pb/2V were seriously 
limited by high control forces; however, the extrapolation 
shown in figure 28 (a) indicates that the required value of 
0.015 at 423 miles per hour (95 percent of the limit diving 
speed at 10,000 ft, as given in reference 2) would probably 
be obtained. For the flap— and gear-down condition, figure 
28 (b) shows values of pb/2V ranging frem 0.06 to 0.076 
as compared with the specified value of 0.07. She product 
of p x b (for full control throw) at 105 miles per hour 
was approximately 20 foot per second, well over the specified 
minimum of 10 foot per second. 

Aileron control forces in high speed dives (F— 5) . 3he 

data of figure 23 show desirably small changes in aileron 
control force with Bpeed in steady, straight, unbanked flight 
in all conditions. Figure 23(b) indicates that the force 
change in going from maximum level— flight speed (approx. 290 mph) 
to limit diving speed (445 mph at 10,000 ft) probably would 
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not exceed to any appreciable degree the specified maximum 
of 10 pounds. 

Lateral trimming devices fF— 6 ) The aileron trim tab main- 
tained a given sotting unless changed man ually . 

The aileron control force could be reduced to zero over the 
required speed range in the required configurations. 


Stalling Characteristics (G) 

Stalls from straight flight,- Time histories of stalls entered 
slowly frcrn straight flight in various configurations are presented 
in figure 29. The stall warning was considered unsatisfactory in 
all configurations. There was no warning in the form of marked 
increase in rate of rearward stick -travel near the stall. There was 
slight buffeting and control— surf aco tugging in some of the stall 
entries, but these were not definite enough and did not occur' soon 
enough to bo considered satisfactory stall warning. Ihe most nearly 
satisfactory warning occurred in the power-on— clean configuration 
(fig. 29(b)) in which tail buffeting combined with small amplitude 
pitching and rolling motions to produce a warning which was 
termed "fair" by the pilot. The airplane tended to p itch down and 
roll simultaneously at the iv fcaTT The pitch-down was reinf orcedTby 
a -forwaz^’roco^ the stick. In the power-off configura- 

tions the roll— off was mild and inconsistent in direction. With 
powe r— on the roll-off was to the lef t^and was termed "abrupt" with 
flcp^and goaF^owri’’ igs . 29(d) j« 3 d 29 ic)). The motions of the 
airplane in the stall were not considered unduly severe, end recovery 
was readily accomplished by normal control manipulation. 

Stalls from turning flight .— In figure 30 are presented time 
histories of stalls entered from left turns in various configurations 
The stall warning was deficient in all configurations. The pilot 
reported a "flapping" sound on the canopy in the glide conf iguration 
but did not consider this a satisfactory warning, and reported 
virtually no stall warning in the other configurations. As was the 
case in straight flight, the airplane tended to nosedownand roll 
simultaneously at the stall 7 In " 13 ie^ow©r--on configurations there 
was a 'sKarp'T e'ft roll Xfnto the turn for the test turns) . The 
stalling characteristics in the appro acfa_apd wave-off configurations 
(figs. 30(c) and 30(d)) were _ c orsidored . particularly - unSeSCShlc . 
Normal use of the controls always resulted in satisfactory recovery. 


Summary of Flying Qualities 

A chart giving a summary of the flying qualities as determined 
in this investigation i3 presented in figure 31. 
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CC5JCLOSIOHS 

The following conclusions, based on the test results, pilots' 
opinion, and the requirements of reference 1, can "be drawn with 
regard to the flying qualities of the F4U-4 airplane. 

1. The short-period control— free oscillations of the elevator 
angle and the norma] acceleration were satisfactorily damped. 

2. The most rearward center-of -gravity locations for satis- 
factory static longitudinal stability, as determined by the control- 
force variations for the specified speed ranges and trim conditions, 
are approximately 33 * 30, and 27 percent M.A.C. for the glide, 
power-on-clean, and approach configurations, respectively. 

3. Use of a spring in the elevator control system gave some 
improvement in the stick— free static longitudinal-stability 
characteristics at low speed. However, excessive push elevator 
control forces were required when the elevator trim tab was left 
in the level-: flight trim position during dives. 

4. In steady turns the elevator control force varied smoothly 
with change in normal acceleration, but the force-curve slope decreased 
progressively with increased acceleration. The conditions for which 
control-force gradients of 3 to 8 pounds per g were obtained were 
seriously limited by sizable changes in the gradient with center-of— 
gravity location, airspeed, altitude, acceleration factor, and 
direction of turn. 

5- The elevator control was adequate for take-offs with the 
center of gravity at its most rearward test location (0.325 M.A.C.) 
and for landings with the center of gravity at its most forward test 
location (O.265 M.A.C.). The associated control forces were not 
excessive . 

6. The changes in elevator control force required to maintain 
steady straight flight after changes in flap, gear, and power 
settings were well under 35 pounds. 

7. The elevator trim tab was sufficiently powerful. 

8. Ihe directional dynamic stability was positive, although 
the rudder did not damp within one cycle. The lateral oscillation 
was satisfactorily damped at low altitude but not at high altitude. 

9- The changes from trim value of rudder angle and rudder 
control force varied smoothly with angle of sideslip over a *15 
sideslip range in al 1 required conditions, an indication of positive 
rudder— f ir-ad and rudder-free static directional stability. At low 
speed in the power-on-clean configuration, however, marked lightening 
of the rudder control force (which approached reversal) was experienced 
at hi$i angles of right 
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10. The yaw due to abrupt full aileron deflection at low speed 
was not excessive . There was adequate rudder control to hold trim 
sideslip with the specified control force of 180 pounds . 

11. Both the rudder and aileron control wore sufficiently 
powerful for steady, straight, unbanked flight over the speed range 
in all conditions. However, the changos in rudder control force 
with airspeed wero excessive. 

12. The rudder, in conjunction with other moans of control, 
was adequately powerful in taxiing, take-offs, and landings, with 
suitable tab settings the associated control forces wero not 
excessive. 

13* Tho rudder and aileron trim tabs wore sufficiently 
effective . 

l4 . The stick— fixed static lateral stability (dihedral effect) 
was positive in all conditions, but the stick— free dihedral effect 
was neutral at low speeds with flaps end gear down, power on. 

15- The variation of side force with angle of sideslip was of 

the proper sign. 

1 6 . In abrupt, rudder-fixccU aileron rolls the maximum pb/2V 
and change in aileron control force varied smoothly with aileron 
dofloction. The maximum pb/2V for full aileron deflection at 
low and normal speeds in the clean configuration was only about 
0.064. 


17. Iho stalling characteristics in straight flight wore 
considered fair in the clean configuration. Warning was inadequate, 
but the notions in tho stall wero not violent. With flaps and gear 
down in straight flight, and in all configurations in turning 
flight, there was insufficient stall warning. In all cases prompt 
recovery could be effected with normal use of tho controls. 
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FIGURE LEGENDS 

Figure 1.— Chance Vought F4U-4 airplane as instrumented for flight 
tests, (a) Three -quar ter front view. 

Figure 1.— Concluded, (h) Three-quarter rear view. 

Figure 2.— Three view drawing of Chance Vought F4U— 4 airplane. 

Figure 3-— Variation of elevator angle with stick position. 

Measured on the ground with no load on the control surfaces. 

Chance Yought F4U-4 airplane. 

Figure 4.- Variation of rudder angle with pedal position. 

Measured on the ground with no load on the surface. 

Chance Yought F4U-4 airplane. 

Figure 5.— Variation of aileron angle with stick position. 

Measured on the ground with no load on the surfaces. Chance 
Vought F40-4 airplane. 

Figure 6.— Variation of elevator balance—' tab angle with elevator 
angle. Chance Vought F4U-4 airplane. 

Figure 7 Variation of left aileron balance— tab angle with left 
aileron angle . Chance Vought F4U-4 airplane . 

Figure 8.- Variation of control force with control surface position. 
Controls moved slowly with airplane at rest. Chance Vought F4U-4 
atrplane . 

Figure 9* — Time histories of typical longitudinal oscillations. Power- 
on— clean configuration. Center of gravity at O.3I8 M.A.C. 

Chance Vought F4U~4 airplane, (a) Average pressure altitude, 

7000 feet. 

Figure 9.— Concluded, (h) Average pressure altitude 25,400 feet. 

Figure 10.— Variation .of elevator angle and elevator control force 
with airspeed in steady straight unbanked flight. Chance Vought 
F4U-4 airplane, (a) Glide configuration. 

Figure 10.- Continued, (b) Cruise configuration. 

Figure 10.— Continued, (c) Power- on— clean configuration at low 
altitude (9000 ft av.). 


Figure 10.- Continued, (d) Power-on-clean configuration at high 
altitude (25,000 ft av.). 
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Figure 10.— Continued, (e) Landing configuration. 

Figure 10.— Continued, (f) Approach configuration. 

Figure 10.— Concluded, (g) Wave— off configuration. 

Figure 11.- Variation of neutral -point location with lift coefficient. 
Appro xim ate altitude 9000 feet. Approximate weight 12,200 pounds. 
Chance Vought F4iJ-4 airplane (a) Stick fixed. 

Figure 11. Concluded, (b) Stick free. 

Figure 12.- Variation of elevator control force with airspeed in 

steady, straight, unbanked flight with and without spring inst all ed - 
Chance Vought F4tF—4 airplane, (a) Landing configuration, center 
of gravity 0.298 M.A.C. (b) Approach configuration, center of 
gravity 0.300 M.A.C. (c) Wave-off configuration, center of gravity 
0.298 M.A.C. 

Figure 12.- Continued, (d) Glide configuration, center of gravity 
0.313 M.A.C . 

Figure 12.— Concluded, (e) Power on-clean configuration, center of 
gravity 0.313 M.A.C. 

Figure 13-~ Variation of elevator angle and elevator control force 
with normal acceleration factor in steady turns. Power-on— clean 
configuration. Average pressure altitude 85OO feet. Chance 
Vought F4U— 4 airplane, (a) Left turns . 

Figure 13 .- Concluded, (b) Sight turns. 

Figure 14.— Variation of elevator angle and elevator control force 
with normal acceleration factor in steady turns. Power-on-clean 
configuration. Average pressure altitude 25,000 feet. Chance 
Vought F4U-4 airplane, (a) Left turns. 

Figure 14.- Concluded, (b) Right turns. 

Figure 1?.— Variation of elevator control force gradient with 
center— of -gravity location. Flaps and gear up, normal rated 
power. Chance Vought F4U-4 airplane, (a) Average pressure 
altitude 85 OO feet, (b) Average pressure altitude 25,000 feet. 

Figure 16 .— Variation of elevator control— force gradient AF e /dAz 
in abrupt pull-ups with duration of maneuver. Vj_ ** 200 mph . 

Center of gravity at O.318 M.A.C. Altitude as 85OO feet. Chance 
Vought F4G— 4 airplane . 
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Figure 17.— Variation with airspeed of elevator angle and elevator 
control force required for landing. Chance Vought F4U— 4 airplane. 

Figure 18.— Variation with airspeed of elevator control force in a 
dive, with and without spring installed. Trim speed 290 mph. 
Chance Vought F4U— 4 airplane . 

Figure 19.— Variation of elevator angle and elevator control force 
with angle of steady sideslip. Chance Vought f 4U— 4 airplane. 

(a) Power-on-clean configuration, Vjl ~ 142 mph. (b) Power-on- 
clean configuration, Vj, =350 mph. (c) Approach configuration, 
Vi t 95 mph. 

Figure 20.— Variation of elevator trim— tab effectiveness parameter 
with lift coefficient. Chance Vought F4 u- 4 airplane. 

Figure 21.— Typical time history of rudder-free directional and 
lateral oscillations. P over-on -c lean configuration. Chance 
Vought F4U-4 airplane, (a) Pressure altitude ~ 5500 feet. 

Figure 21.- Concluded, (b) Pressure altitude ~ 25,5000 feet. 


Figure 22.— Characteristics in steady sideslips. Chance Vought 
F4TJ— 4 airplane, (a) Glide configuration, V^ s l40 mph. 


Figure 22.- Continued. 
Vi ~ 140 mph . 


(b) Power-on— clean configuration. 


Figure 22.— Continued, (c) Power-on-clean configuration, 

Vi ~ 350 mph. 

Figure 22.- Continued, (d) Landing configuration, Vi ~ 100 mph. 

Figure 22.— Continued, (e) Approach configuration, Vi ~ 100 mph. 

Figure 22.— Continued, (f) Approach configuration, Vi - 140 mph. 

Figure 22.- Concluded, (g) Wave— off configuration, Vi - 100 mph , 

Figure 23 .- Lateral and directional characteristics in steady, 
straight, unbanked flight. Chance Vought F4TJ-4 airplane. 

(a) Glide configuration. 

Figure 23 .- Continued, (b) Power-on-configuration. 

Figure 23 .- Continued, (c) Landing configuration. 

Figure 23 .— Continued, (d) Approach configuration. 

Figure 23 .- Concluded, (e) Wave-off configuration. 


a. 7 -.1. .■-I'j* ‘ 


Figure 24.-* Time histories of aileron-rudder rolls out of turns of 
about 45° bank. Chance Vought F4U-4 airplane, (a) Clean, 
power for level flight, 140 mph. 

Figure 24.- Concluded, (h) Approach configuration, 120 mph. 


Figure 25.— Characteristics in aileron-fixed rudder rolls. Power-on- 
clean configuration. Chance Vou^it F4U-4 airplane, (a) Y± =200 mph. 

Figure 2p.~ Concluded, (b) V* r 302 mph. 

Figure 26.— Yariation with change in total aileron angle of maximum 
pb/2Y and change in aileron control force in abrupt rudder— fixed 
rolls. Flaps and gear up, power on. Average altitude 85OO feet. 
Chance Yought F4U-4 airplane, (a) Vi ~ l4$ mph. 


Figure 2o.— Continue-';. 
Figure 26.— Continued. 
Figure 26.— Continued. 
Figure 26.- Concluded. 


(b) Yi s 197 mph. 

(c) Yi * 253 raph. 

(d) Yi = 305 mph. 

-(e) ^ = 354 mph. 


Figure 27 Variation with change in total aileron angle of maximum 
pb/2V and change in aileron control force in abrupt rudder-fixed 
rolls . Flaps and gear down, power off . Average altitude 85OO feet . 
Chance Yought F4U-4 airplane . (a) Yi = 102 mph. 


Figure 27.— Continued, (b) Yi ~ 117 mph. 

Figure 27.— Concluded. (0) Y± ~ 137 mph. 

Figure 28.— Yariation of maximum pb/2Y with indicated airspeed. 
Chance Yought F4IP-4 airplane, (a) Flaps and gear up, power on. 

Figure 28.— Concluded, (b) Flaps and gear down, power off. 


Figure 29.— Time histories of stalls entered from steady, straight, 
uribanhed flight. Chance Yought F4U~4 airplane, (a) Glide 
configuration. 


Figure 29.— Continued. 
Figure 20.— Continued. 
Figure 29.— Continued. 
Figure 29.- Concluded. 


(b) Power-on-clean configuration. 

(c) Landing configuration. 

(d) Approach configuration. 

(e) Wave— off configuration. 
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Figure 30.— Time histories of stalls entered from turning fli^git. 
Chance Vought F^U— 4 airplane, (a) Glide configuration. 

Figure 30.— Continued, (h) Poser— on— clean configuration. 

Figure 30.— Continued, (c) Approach configuration. 

Figure 30*— Concluded, (d) Wave-off configuration. 

Figure 31-— Summary of flying qualities of a Chance Vought F4TJ-4 
airplane . 
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Figure 1.— 

I 


(a) Three-quarter front view. 

Chance-Vought F4U-4 airplane as instrumented for flight tests. 
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(t>) Three -quarter rear view. 


Figure 1.- Concluded. 


NATIONAL A I) VlKU K V HTJW 1 1 1 1.K FOR AERONAUTICS 
AMEC AERONAUTICAL LABORATORY — MOFFETT FIELD, CALIF. 


NACA EM No . A7C05 


N.A.C.A. PHOTOGRAPH 

NOT FOR PUBLICATION 

UNLESS AUTHORIZED BY 

NATTOHAl AMSORY CONMHTTB 

Not mmums wemum n i 







tn>HM€ mr i\aiH o 





























































SHCEHI OlElSelM CO MO 



























































EHGEHE CO dO 'J 





































































































































































































































































































































































































































































































































































































































































































































fiAtMNAi ADVISORY CO^UApjgl AttONAUTIC* 










































































































































































































































































































































































































































































































HMfviriMrJ.i 

H! i* 53 AM 



~ffH 




















































































Ail <Jl A \ uni/ Hi 


















































































































.hi 4»A ft. ( 



















u«ii**na«4 

























i*v&f in n' f. *' 
VW*M»Aiwft i .• f.» nr 


























puKi.»miR \ 








. ttnivu'iMKi 
■i .U Ml ijOAM 












































































































































































































































































































































































SOOZT 












































































































































































































































































V )4n»yinnih*t 
































































































UiUfii-'Hlt'--} 























































































































































































rtl HJ ft J 7|tU¥irtt0J,l$ 



































i,*:r 












































































































































































































































H-4.1 



























































































































Tfrf 


































































































































































































































































































































































































































































































































































CHANCE VOUGHT 

F4U-4 


SUMMARY OF HANDLING CHARACTERISTICS 

NACA FLIGHT DETERMINATION 


AIRPLANE AS TESTED 


LONGITUDINAL 


LATERAL 


DIRECTIONAL 


STALLING 





' _ T . 

Orarlng * Chawoa KKHI Alrplar 


LOCiTlCR 9 CflTTf* 9 «U«ITY FOR «ITUL STifcll I TY; 


Coni low at kx 


Jticfc-f I sad 
nawtral pol* 


364 

».« 

22.2 


22.1 

31.7 

23.3 


26.2 

23.2 

33.0 


Stich-froa 
nawtral point 


32.0 

33.0 

23.0 


30.2 

16.2 
33.3 


31.0 

23.0 

23.3 


•ariatiop 9 cornoi force a«d rb/2 » *ith 

AllEAOH DEFLECTION: 

Smooth iiW iH'flaitflr rrif«rtlM(l t* 
illifN daflactloa at all apaodi. 


NAHEWCKIM CHARACTERISTICS: 

IMXin 


FERTIHCHT RETAILS: 


Span 

30.33 ft 

mm Aomdynanle (hard 

•3.0 In. 

Vlng Arao 

273.3 aa ft 

Airfoil, root 

BACA 23013 

Airfoil, tip 

MCA 23006 

Ty*a Flap 

Slattad Mm-w 

Control Sarfaoa Ooflaetlana: 
Elanabar 
A liar ant 

tern, ijd— 

l^ap. 13* dnai 

& rl#t. & laft 

Eaglna and latlap: 

Pratt 2 Mttaay 6-23C0-I* 

Tahp-aff and allltary pewar 2 W 0 bhp at 2800 rpa 

Nmlaw oontlnwoua 1700 9* at 2300 rpn 

Cobat pomk (with otar 1" faction) 2000 Rhp at 2300 rpn 

CORTROt FIICTlff: 


II avatar 

t2.t lb 

A 1 laroa 

tl.O lb 

Roddar 

•3.1 lb 

REMARKS: 


Taat aroaa walght appraalaaUly 12.100 lb, 
c#otar-of-#rovlty ran go iS.l - i%.0 pareant 
N.3.C. (poor tp). Ha aatamal tanka or 
a rasas at lasts Hud. 

Mpaafactarad by: 
Cbaaea-vaagbt Aircraft 
Aircraft Corporation, 

Olvlalaa of bnltad 
Stratford, Caanaetleat 




200 300 400__5?0 

Iniicated airspeed, mph 


Clean 

configuration 

NACA 


Bias rt/ 2 t far fall control throe, flapa and far dam, 
d 0.070- 


AILCR0R TRIM CHARACTERISTICS: 

Chanpaa with aH*f. powar. or flap chanpaa wara 
daalrably •■all. and tab pawar «a* aaala. 


NACA 

ation factor, g * 


, FLAP, in GEAR YARlATlOB: 


*1 

l-ph) 

FI* 

tear 

Mat- 

fold 

*aa 

93 a 

Engine 

•paad 

Mttln, 

( r F*| 

El avatar 
ang1» 

(dw) 

Elavatar 

•Sir 

Elavato r 
cent/ cl 
forca 
chan* (la 

131 

* 

■a 

27 

2300 

0.2 dam 

0.3 dam 

6.5 pall 

•a 

dam 

27 

2300 

1.0 m 

130 

* 

dam 

27 

2300 

1.2 op 

3.3 dam 

0.5 pvah 

dam 

dam 

27 

2300 

0.1 darn 

120 

dam 

dam 

16 

2160 

0.6 ap 

5.0 dam 

5.6 avah 

dam 

dam 

36 

2600 

0.3 ap 


DIHEDRAL EFFECT: 

In faNril, nodarataty aoaitlva atleb fliad; 
naatral to aodarataly aoaitlva atleb fraa, 
dapanding on conf I far at Ion and tpaad. 



CORTROt IR TARE-OFF AID LAH0IR3: 
Satisfactory ovar taat cantar-of-provlty ranpo 


Approach i 

I 10 4o left 0 10 20 w * 

Sideslip angle, deg NACA^ 


L0R3I TOO UAL TRINNIIO DEVICE: 

Adoaaato avar taat cantor of gravity and aa< 


OTRANIC stability: 

Short -par lod control -fraa oael Hat Iona of alovator 
and alrplaaa vara aat lafactor I Ijr daaoad. 


IEFERERCE: 

uee.li, ch.ri.i J. «evt «•. 

Chr I atof faraon, Frank (.1 
Naaaaraaanta In FH#bt of tha Flying Qaalltlaa of 
a Cbanea-Voafht FW-3 Alrplgnp. 

IACA IN Ho. A7C03, IM7. 


REMARKS: 

S#rln« In alovator ayaton «ebleh gava 6-povnd pull 
farea on atleb iaprovad th# lov-ipaad alovator- 
forca cbaraetor latlea slightly, bat caaaaa 
andaalrably blfh path foreaa at hlfh spaod. 


VAUIHG NONE IT DUE TO AHERN DEFLECT IM: 

In adrift raddar-f l«ad a I laroa ralla at lav 

apaad tha anlaa an«la of aldoallp par S-Pureoat 
fall allarao daflactlan nu appro* laaUly O.R*. 
Tha raddar control va a aafflclaatly pawerfal 
ta aarait adrapt isro-yaw tar a oalta with 
tat laf actor y r a d dor foreaa. 


STRAIRRT FI I ART : 


CaFlarithn 


STATIC RIRtCTIOMAL STARIilTY: 

Faaltlva raddar-fliad and raddar-fraa avar a ?I6° 
•toady oldaalla raa#o. la tba panar-an-elaaa 
conf I *ar at Ian at lav apaad, roddar foreaa a ara 
vary oaall la laft oldaalla and taadad ta ravaraa 
at largo an«laa of right aldoallp. 




JJL 


JJL 


F.lr armta. Iilklne 
buffsting, « lava tor tag, or 
al Mat ratling Mane tea. 


■a —rntog prior ta laft roll 
md pltch-dasi at atoll. 


Ho Nnlig prior ta rail I 
pitch-dam at atall. 


viol ant. 
of tha control a. 


• In tha atall a ara aat canal dor ad 
mi raodlly affact a d by «raal aao 



TWIN) a WIT: 


Stall naming «ao anMtiafactary In all conf Igv at Iona, 
ha c owry coaid ba nada with o ral wiMh control a. 


L 10 *>• 

iWKlip crq*,** 


RUODER TRIM CHARACTERISTICS: 

Tha raddar control waa aatlafactary for ataady 
anbanhad flight In tha ragalrad condition*. 
Th# raddor-tab affactlvanaaa vaa adaaaata In 
• II condition*. I ad dor control forca c bongo 
wltb alripaad waa aveaaalv*. 


RVOOER CORTROt IH TARE-OFF AHO LARO IIS: 

Control waa adaauata and tha aaaoelatad foreaa 
war a not siesta I vs. 


Conf Igoat ion 


OTRANIC STAlIL ITT: 

Tha eontrol-fraa ooclllatiana of tha raddar 
I too If did not da aa coaplstsly within ona 
cycla. Tha dynaalc otablllty of tha alrplaaa 
waa alwaya aoaitlva, hat tha alrplaaa notion 
waa not daaood aaff lelontly at high altltoda 
(25,000 ft). 


CHANCE VOUGHT F4U-4 


(!"• 1) 


dam TVottlsd 


•at ting 

(.<•) 


F/GUFS 3/.- SUMF/FFY OF FAY/A/G QUAA/T/FS OF CFAAACF 
A/FFLAA/F. 


I/OC/GFF F4-U-4 


corf Restriction/ 
‘Classification 
Cancelled 


